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(54) NONAQUEOUS ELECTROLYTE SECONDARY CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary cell with improved service 
capacity without lowering charging and discharging cycle, in comparison with conventional nonaqueous 
secondary cell using carbon as anode material. 

SOLUTION: The nonaqueous electrolyte secondary cell is made of compound particles with the structure 
that the whole or partial area surrounding core particles of solid phase A, composed of at least one 
element out of Si, Sn or Zn, is covered by a solid phase B, here, the solid phase B is composed of solid 
solution or intermetallic compound of one of Si, Sn, Zn composing the solid phase A, and an element 
chosen from group 2 elements, transition elements, or group 12, 13, and 14 elements of periodic table 
(except the elements constituting the solid phase A and carbon). The compound particles include 1-50 
weight % of ceramics. 
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B 


Sn 


FeSn 5 


513 


Sn 


Fe=70 : 30 


c 


Sn 


HoSn 2 


800 


Sn 


Mo =70 : 30 


D 


Sn 


Za, SnHfgf* 


199 


Sn 


Zn=90 : 10 


E 


Sn 


Cd,Sn0*g<* 


133 


Sn 


Cd=95 : 5 


F 


Sn 


In.SnHm# 


224 


Sn 


In— 98 : 2 


G 


Sn 


Sn.Pb@?S# 


183 
946 


Sn 
Si 


Pb=80 : 20 ; 
Mg=70 : 30 


H 


Si 


MgtSi 


I 


Si 


CoSU 


1259 


Si : 


Co-85 : 15 


J 


Si 


NiSU 


993 


Si 


Ni —69 : 31 


K 


Si 


S i, Zb@S(* 


420 


Si 


Zn=5C : 50 


L 


Si 


Si.AlEliS^ 


577 


Si 


Al=40 : 60 


M 


Si 


Si. SnHigf* 


232 


Si 


Sn=50 : 50 


N 


Zn 


MgzZni i 


364 


Zn 


Mg=92, 2 : 7, 8 


0 


Zn 


Cu. Zn@?§f* 


425 


Zn 


. Cu=97: 3 


P 


Zn 


VZn,. 


420 . 


Zn 


: V =94 : 6 


Q 


Zn 


Zn. CdBi§<* 


266 


Zn 


:Cd=50: 50 


R 


Zn 


Zn.AlHig** 


381 


Zn 


; AI = 90 : 10 


S 


Zn 


Zn. GeSfSft 


394 


Zn 


: Ge=97 : 3 



[0060] pjwmwtL&w&im 

aii/fcto, jEmv- Ktir^s-^A, m@y- 
sait* 0 s > s?- r y > 9-? ? x * y t> z 



■5. 8«f&»y>y-Cg«8f4©±T3MC-£ft-eftiaW 

[006 1 ] i?fey-^icwisis$^(iAb. *Cl« 

40 a*8HWjtJft-?-<!:L-C\ ta-X, PTC 
^f-fctfWBH&ti*. *©fk©mfaer-X©rtJE±#l© 

^1&££ffl©**SW*«IB«©*te^$ttSC£rt5-C 

50 t?S. rtEE*±tf4l"t£«£L-CttL1,C0,. LiHCOj , Na 
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,COb, NaHCQ, CaCa . MqCQ, ttfOjfakttttdfaVftlf * «. EES 
[0 06 2] «ifc4r-X. i/-K 'J-FS 

u-if-*«> «*«*«> tiwctm 

[0 06 3] 6 ±r» fct9iBA«*t*47sSM: 
y? wttr-y^WfltswrafcS^u cne>4R io 

[0064]-^ IE««5W\ 

tK*N--rf^tra y^^^^RSfrx? y-* 



(9) «f«2 001-243946 

16 

[00B5]ffll«8*iOm x*U>#-*K*- 
hixW^^-^- FOflfflUfcl : lcMK^S 

jilt, Li PF» *1.5 mol/1 CT)^Sr^S?Urf^c^g^ 
fcn«S!*»«:iltfil8 mm , «£65 mm r&£ 0 Cft6 

<DS?ft£ioo mACD5EiiiSr4.i v Gt&s*-c3tSLfc 
ft. ioo mA<z^m*re2.o v K&ss-c&s-rs^a&s 

^*Jl>*»9iBLfc. CC7>^tft«*20°CCDtia«O* 

tc, S©M*4^^Sr*^>»^Of r -^^^2tc^'ro 
[0 0 6 7 ] 
[«2] 





me* 


H#IA 


1148 B 




300 imu 






»» 






* (iMi) 




m (%) 


ISrfeA 


A 


Sn 


Ua.Sn 


1799 


1313 


73 




D 


Sn 


FeSnt 


1791 


1254 


70 


mmc 


C 


Sn 


MoSm 


1775 


1189 


67 




D 


Sn 


Zn, Sn@?g# 


1780 


1299 


73 




E 


Sn 


Cd, SnB?§ft 


1802 


1369 


76 




F 


Sn 




178$ 


1359 


76 




G 


Sn 


Sn.PbH*(* 


1798 


1313 


73 


fSrfeH 


H 


Si 


Kg 2 Si_ 


1880 


1372 


73 




I 


Si 


CoSit 


1864 


1305 


70 




J 


Si 


NiSiz 


1897 


1442 


76 




K 


Si 




1892 


1381 


73 


WfiL 


L 


Si 


Si,Al@Si* 


1911 


1281 


67 




M 


Si 


Si.SnHttMk 


1904 


1390 


73 




N 


Zn 


MgeZn, i 


1863 


1416 


76 


^60 


0 


Zn 


Cu, Zn@Ste 


1869 


1364 


73 




P 


Zn 


VZn,« 


1827 


1279 


70 




Q 


Zn 


Zn.CdHiStt 


1836 


1340 


73 




R 


Zn 


Zn.AlBS* 


1873 


1367 


73 




S 


Zn 


Zn. Ge@^(^ 


1833 


1283 


70 










1510 


1147 


76 



[0 06 8 ] ^©tlMM^H^liAfrf-Sit 

s©3oo v-j 9)um<Dftii&mm.te> MMmmmicm 



[00 69] *JSMi«-CfflC>tell«sm*«JiW*3C« 
LTFefocfcO'Mo. 12tfc7zM± L-TZnfccfcO'Cc®, 13$ot 



(10) 



17 



te^O'Ni, i2jSgOT^<hlyTZn, 1385ot*<!:L"Ca1, I4i£ 
5t<bUTCd, l3»Sc*£bTAl. lAmTimtUXGe^m 

RE*«FtC|RS-rS«>CD'C»ttC^ Se>CC, ffiAB* Sn, 

&£ v (X C, N, S, Ca, Ma Al, Fe, W, V, Ti, C 
u, Cr, Co, P«0>7C^ttSffl9EUTl^«^«>d* 

O, C, N, S, Ca, Mq, Al, Fe, W, V, Ti, Cu, C 
r, Co, P^7C^a«l¥«£0T^i»6fc**n 

Steffi* Hz^5 ***BSiC *CRRS3ft*fc©"Ctt< , * 



2 00 1 -243 94 6 
18 

SiC &Cft3_T, Si 3 ISU , Al 2 0b , TIC . Tift, Y, Zr 
ft, Hf B2 , ZrQ,, ZnO , WC WfcC WM<0^ 

[0072] $^iMtfflC^t7$ ?*XCD#*IA> 
tftSK* H«Aa^HSB*6tt4a^tt^<DttSK:«c 

[00 7 3] 

[IOktt2 ] HJfsW 1 ±H*©#8rC. BffiAttTOM 
ffl<D£® * fc B— »**H« B&c<fc oT$£?5<*fvc4t3^ , 
■fe^ ^ 9 *^«B9«AacnWBB3&»6ft*«^tt-TrtR: 

[0 0 74] *3CC*|g|ft«rfflt»/c-fe^5 
M. flBWfifcHSS. 300 lM*^B©flraggt fflXBO 

s«s«K:*t-rs3oo ^^a©*«if«oJt ess 

mtt, HfflAiUrsi, StaBiur^Nisi, , SfflA 
iSfflBcD^^TnSRcoftiA^ib^^Si : Ni = 69: 3UI^- 

[0 0 7 5 ] 
[*3] 





■b 9 5 -y ? * 




3ootma 






©as 


(nAh) 


temS* (mAh) 


¥ (%) 




SiC 


1897 


H12 


76 


fffib 


Si 1N4 


1901 


1464 


77 


3iftk c 


Al,0. 


1904 


1428 


75 


l$d 


TiC 


1911 


1452 


76 




71, 


1908 


1450 


76 




Y,0, 


1910 


1433 


75 




2rB, 


1916 


1456 


76 




HfBi 


1924 


1462 


76 




ZrO, 


1913 


1435 


75 


j 


ZnO 


1912 


1434 


75 




WC 


1931 


1468 


76 




WiC 


1930 


1467 


76 




SiC+Si=N, 


1900 


1463 


77 



[0076] *mi<Dnmtm*m^fcnmafr%nm 
m<D3oo if^^jnoiwsitt, m&znmtmcm 

c*fc3Btf©WftTK:J:k^r^c* < fc-^fc. £fc#*JfeW 

cO^rtfemCDcfc^CC, -fe^ *#X<bUTSiC , Si 3 N« , 
AUQ, , TiC, Tift, Y,0 3> Zrft , Hf ft , ZrQ , ZnO, 



[0077] 

[HSfe#d3 ] 1 iHSO^-C, HffiAtt^OH 

50 H©*H*yfcB—W^HtHB«:j:orttWSnT*$D, 



19 



*5 5 9 ^*«@*BARi>'@taBfrP»&3lg^i^rt&C 

[oo78] ^.A^mMm-cm^tc-^v % v >?*w\ 
300 v a z&motkmmm. mmvmwsmicM* 



^2 0 0 1 -243 946 
20 

*-r-5 3oo ? a >? ;L-@©&*gficDj:t <mm$m^ *s 

tLTSi. SfBBi LTtiNiSi, . *7S^^tLt 
SiC £flH>fc,, 

[0 0 7 9] 

[«4] 





SIlNl atft 






30094 HB 
ttTOMfeAh) 


^ 00 




69 : 31 


1 


1961 


14SI 


74 




69: 31 


10 


1823 


142Z 


78 : 




74 : Z6 


SO 


1372 


1152 


84 




69: 31 


0.1 


1967 


1180 


60 




74: 26 


70 


938 


796 


85 



i, >fc«?fe n *> h mm p © 300 v -r jl- s©tem^a« . 

ofc„ L*»U -fe^£ s>?x©£Wfi#l£A«s1*W«c*f- 
r(i. fti*^©^ AM. XX. ffi«©7E*ifc**^:* 

[0081] a*. *g»«rffli»fcft«*m*«tes-r 

ft&#f^i$7cS©{±&*lt*(co<,>-c 

s» £Xi UXSiC&mi.>tcfr, -fe^S ??X«SiC 30 
S3n-5*>CD-C^C< . SiC &Cft3.T. Si a N, . A1,Q, . 
TiC , TiBj. Y 2 0,, ZrBi. Hf B, , ZrQ, , ZnO . WC WjC 



cn^isic fr£gtfttfc2«tLb©-fe^S ? f X£ffl 
[0 0 8 2 ] ;£!©gfll-Cffl<,>/cHz7 5 -,>^;*.©Jf3$LA> 

??-T-5#. lil^L./c3BHF*?-CB0.0lMmJi(±. lOymfci 
[0083] 

[»«©*&*} *«W<C^*«IB»r^C«?ft|4. fie*© 

^7-^ ®jiJR&*PM s n £ asm, 3tams«©if w 

'[HI] *5SWr^iiL/cRjSfS©Wi!lffl**«5ia- 
*flift®«l»rBBia-C*4. 

1 SS^fe*--*, JEffi«> 6 7 -te^U- 



(12) 



#l§2 00 1-243946 




Q72^m^ mm jm 

*mffrm-ft*&?mwo(mtik arms 



U2mw% trr «b 

(72)£SBJjig- *te 

F 4? — A (## ) 5H029 A303 A305 AK03 AKOS AK16 
AK18 AL01 AL06 AL12 AM03 
AM04 AMOS AM07 AM16 B302 
B314 B327 D308 D316 DJ17 
E301 E305 E308 H301 
5H050 AA07 AA08 BA17 BA18 CA02 
CA07 CA08 CA09 CA11 CA20 
CB01 CB07 CB08 CB11 CB12 
DA03 DA09 DA12 EA02 EA12 
EA14 FA05 FA17 FA18 HA01 



